







Title of Dissertation: EXECUTIVE FUNCTIONING AND 
PARENTING IN MOTHERS OF 
CHILDREN WITH AND WITHOUT ADHD 
  
 
Heather Mazursky-Horowitz, Doctor of 
Philosophy, 2018  
  
Dissertation directed by: Professor and Director of Clinical Training, 
Andrea Chronis-Tuscano, Department of 
Psychology 
 
Parental scaffolding robustly predicts child developmental outcomes, including improved 
self-regulation and peer relationships, and fewer externalizing behaviors. However, few 
studies have examined parental characteristics associated with a parent’s ability to 
scaffold. Executive functioning (EF) may be an important individual difference factor 
associated with parental scaffolding. Yet, no research has examined parental EF in 
relation to scaffolding. Scaffolding may be particularly important for children with 
attention-deficit/hyperactivity disorder (ADHD) due in part to their core difficulties with 
inattention, disorganization, EF, and self-regulation, and the resulting need for greater 
structure, supervision, and consistency from parents. Moreover, parents of children with 
ADHD may experience greater challenges with scaffolding, both as a result of having a 
child with ADHD and their own increased risk for EF deficits. Yet, little research has 
examined child ADHD in relation to parental scaffolding. This study extends the extant 
!
literature on EF and parenting by examining individual difference factors associated with 
maternal scaffolding, and utilizing a multi-method assessment of maternal EF that may 
more effectively tap specific EF deficits associated with scaffolding. The current study 
aimed to examine: (1) the association between maternal EF and scaffolding, (2) the 
association between child ADHD symptoms and scaffolding, and (3) the interaction 
between child ADHD symptoms and maternal EF in predicting observed scaffolding. We 
hypothesized that deficits in maternal EF and child ADHD symptoms would each be 
negatively associated with observed scaffolding, and that child ADHD symptoms would 
interact with maternal EF deficits to predict the greatest deficits in observed maternal 
scaffolding. Results partially supported our hypotheses, in that some aspects of maternal 
EF, as measured by Digit Span and the Hotel Test, were predictive of observed maternal 
scaffolding. However, child ADHD symptoms did not significantly predict maternal 
scaffolding after controlling for child age, maternal education, and maternal EF; nor did 
the interaction of maternal EF and child ADHD symptoms. Working memory and task 
shifting may therefore be key components of parental EF that could be targeted in 
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Chapter 1: Introduction 
Background 
Importance of Parental Scaffolding in Child Development  
Parental scaffolding is defined as providing structured assistance to a child with 
the purpose of helping the child achieve a goal that s/he could not reach on his/her own 
(Hammond et al., 2012). The aim of scaffolding is to meet a child at his/her 
developmental level in order to assist the child in developing emotional and behavioral 
regulation strategies so that s/he can gradually master goal-directed activities 
independently (Bibok, Carpendale, & Muller, 2009). The term scaffolding was developed 
from Vygotsky’s earlier research on the zone of proximal development, which is 
described as “the distance between the actual developmental level as determined by 
independent problem solving and the level of potential development as determined 
through problem solving under adult guidance or in collaboration with more capable 
peers” (Vygotsky, 1978). Vygotsky emphasized the need for adults to understand the 
child’s current developmental level, in order to provide the most effective assistance. 
Scaffolding is therefore an ideal way for parents to support their children’s incremental 
learning in order for them to develop the skills necessary to eventually solve tasks on 
their own.  
Scaffolding helps children achieve goals in the short term, while also teaching 
self-regulation in the long term. In other words, scaffolding may be a way for parents to 
act as their children’s external regulators while teaching them strategies to gradually self-
regulate. Researchers have thus proposed that parents’ use of “guided participation” in 
their children’s problem solving may be a key mechanism by which children learn to self-
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regulate (Luria, 1966; Vygotsky, 1978). Therefore, parental scaffolding is an important 
area of research to better understand parenting influences on child development. 
Parental scaffolding robustly predicts child developmental outcomes, including 
improved self-regulation and peer relationships, and fewer externalizing behaviors 
(Garstein & Fagot, 2003; Hammond et al., 2012). For example, in a longitudinal study, 
Smith, Landry and Swank (2000) found that children developed better executive 
functioning (EF) skills when their parents used verbal scaffolding (i.e., 
instructive/elaborative utterances) as opposed to only directive instructions (i.e., telling 
the child exactly what to do). Smith et al. (2000) explained that parents’ use of verbal 
scaffolding with their children provided more complex language models from which the 
children could represent future problems and solutions. Directive instructions, on the 
other hand, were seen as providing children with fewer opportunities to make their own 
choices. Because parental scaffolding requires parents to meet their children at their 
developmental level, younger children may need more directive instructions than older 
children. For example, Landry, Smith, Swank, Assel, and Vellet (2001) emphasized the 
importance of parents decreasing their use of directive instructions as children 
increasingly develop competencies. Scaffolding therefore requires parents to be 
constantly aware of their child’s abilities and needs in the moment in order to effectively 
provide support, which may be more challenging for some parents than others. Although 
one study found that higher maternal education was related to a mother’s increased use of 
scaffolding behaviors, no other studies have examined individual parental characteristics 
associated with effective scaffolding, despite the importance of scaffolding for child 
development (Neitzel & Stright, 2004). 
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Executive Functioning & Parenting 
One parental individual difference factor that may be particularly relevant to 
scaffolding is EF. EF is an umbrella term for a host of cognitive processes and 
corresponding behaviors that function within an individual to achieve a goal, including 
planning, working memory (WM), inhibition, mental flexibility, and the initiation and 
monitoring of tasks (Chan et al., 2008). For example, WM is defined as the ability to hold 
information in one’s awareness and manipulate that information in order to achieve a 
goal (Barkley, 1997). Additionally, attentional control is defined as the ability to sustain 
and shift attention (cognitive flexibility) as necessary, in the face of potential distractors 
(Bell & Deater-Deckard, 2007). EF skills such as these underlie an individual’s ability to 
utilize time management, self-organization, emotional self-control, self-restraint, and 
self-motivation (Barkley, 2011). All of these processes have been shown to impact an 
adult’s ability to succeed occupationally, effectively run a household, and develop and 
maintain social relationships (Goel, Grafman, Tajik, Gana, & Danto, 1997; Green, Kern, 
Braff, & Mintz, 2000). Although EF has been found to predict many aspects of adult 
functioning (e.g., mental health status, response to interventions), surprisingly few studies 
have examined the relation between adult EF and parenting, despite that the two are 
conceptually linked.  
Parenting requires planning and problem solving skills, flexibility, and the ability 
to manage multiple demands. As such, EF deficits in the areas of WM, organization, 
emotion regulation, and planning, may interfere with a parent’s ability to successfully 
implement effective parenting strategies (Johnston, Mash, Miller, & Ninowski, 2012). 
Among various aspects of EF, WM has been most often studied in relation to parenting. 
! 4!
In one study, Deater-Deckard et al. (2010) demonstrated that mothers with poorer WM, 
as measured by Digit Span (a subtest of the Wechsler Adult Intelligence Scale; WAIS-IV, 
2008), were observed to exhibit more reactive negativity with their children than mothers 
with better WM. Others have found that maternal EF predicted changes in child EF over 
time through the quality of observed maternal caregiving (Cuevas et al., 2013). 
Additionally, another study found that maternal early life experiences, including 
maltreatment and parental loss, indirectly predicted maternal sensitivity, through 
maternal hypothalamic-pituitary-adrenal function and spatial WM (Gonzalez, Jenkins, 
Steiner & Fleming, 2012). Specifically, poorer spatial WM and cognitive flexibility were 
associated with less sensitive maternal parenting, which included a mother’s ability to 
recognize and attend to her infant’s cues while integrating environmental demands. Thus, 
maternal EF may be one important individual difference factor associated with parenting 
quality in general, and with a parent’s use of effective scaffolding in particular.  
A recent literature review published on the relation between maternal emotional 
and cognitive control capacities and parenting concluded that low maternal emotional and 
cognitive control capacities were associated with negative parenting practices (harsh, 
punitive or inconsistent parenting), while more control capacities were associated with 
positive parenting practices (sensitivity, warmth, monitoring, involvement, and 
consistency) (Crandall, Deater-Deckard, & Riley, 2015). However, it was noted in this 
review that there was very little consistency in measurement of maternal emotional and 
cognitive control capacities across the 35 studies included. Additionally, 28 of the 35 
studies included only parental self-report of emotional and cognitive control. 
Conceptually, WM allows a parent to maintain and manipulate information about a 
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child’s learning environment in order to utilize the most appropriate response in the 
moment; inhibitory control allows a parent to refrain from responding 
harshly/impulsively to child misbehavior in favor of more effective responses; and 
attentional control/cognitive flexibility may be necessary for a parent to switch attention 
between different parenting situations in order to plan and effectively scaffold (Barrett & 
Fleming, 2011). These cognitive processes may be most directly related to parental 
scaffolding due in part to the need for parents to consider the child’s developmental level 
while organizing the child’s goal-directed activity (which requires planning and WM). 
Additionally, a parent must be able to adjust a plan in the moment if the chosen strategy 
is not effectively assisting the child in achieving the goal as intended (which requires 
cognitive flexibility and initiation/monitoring of tasks). Surprisingly, though these EF 
components appear to be conceptually linked to effective parental scaffolding, the 
relation between parent EF and scaffolding has yet to be empirically examined.  
 
Child Effects on Parenting 
When examining the relation between parental characteristics and parenting, it is 
important to consider the bidirectional relationship between parent and child (Johnston et 
al., 2012; Theule, Wiener, Tannock, & Jenkins, 2013). Deater-Deckard (2014) proposed a 
heuristic model of the intergenerational transmission and interpersonal processes of self-
regulation between parent and child (see Figure 1). In this model, Deater-Deckard 
proposed that parents influence their children’s self-regulation abilities directly through 
socialization and biological processes. Additionally, Deater-Deckard emphasized that 
both parents’ and children’s expressions of emotions and behaviors continuously evoke 
responses from one another, which are directly influenced by one’s own ability to self-
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regulate. For example, when a child demonstrates challenging behavior, a parent must 
call upon his or her own self-regulatory processes to remain calm and implement 
effective parenting strategies. However, if a parent’s self-regulatory processes are not 
functioning well, a child’s difficult or challenging behavior may evoke more reactive 
behavioral responses from the parent. Therefore, challenging child behavior may 
moderate the relation between parent EF and parenting response, whereby the relation 
between parent EF and parenting may be strongest in the context of difficult child 
behavior (Figure 2).  
 
Importance of Scaffolding for Children with Attention-Deficit/Hyperactivity 
Disorder (ADHD) 
The relation between maternal EF and scaffolding may be particularly important 
to examine among children with ADHD due to the abundant research suggesting that 
interactions between children with ADHD and their parents are more negative than 
interactions between children without ADHD and their parents (Johnston & Chronis-
Tuscano, 2014). Indeed, a great deal of evidence suggests that children with ADHD 
evoke more over-reactive and inconsistent responses from their parents (referred to as 
“child effects;” Burke, Pardini, & Loeber, 2008). For instance, a series of experimental 
laboratory studies conducted by Pelham and Lang (1999) demonstrated that parents who 
interacted with child actors displaying ADHD and oppositional and defiant behaviors 
reported greater parental hostility, harsher discipline, depression, and stress; displayed 
physiological stress reactivity; and drank more alcohol following these interactions. 
Therefore, “child effects” on parents seem to be most pronounced when the child has 
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disruptive behaviors (i.e., oppositional, defiant, and conduct behaviors) in addition to 
ADHD (e.g., Johnston & Chronis-Tuscano, 2014; Waschbusch, 2002). Moreover, studies 
on the effects of stimulant medication have found that when children with ADHD are 
effectively treated with medication, mothers issue fewer commands and behave more 
positively toward them (e.g., Barkley, 1988). Based on this experimental research, we can 
conclude that children with ADHD place greater demands on parents and are more likely 
to evoke negative parent responses than children without the disorder, particularly when 
they also display oppositional, defiant, and conduct behaviors.   
Research has also shown that biological parents of children with ADHD are more 
likely to have difficulties with inattention, hyperactivity/restlessness, impulsivity/ 
emotional lability, and low self-concept relative to parents of children without ADHD 
(Epstein et al., 2000). Parents of children with ADHD may thus experience greater 
challenges with scaffolding, both as a result of having a child with ADHD and their own 
increased risk for EF deficits (Chronis et al., 2003; Faraone & Doyle, 2000) (see Figure 
1).  
Despite the greater challenges associated with parenting a child with ADHD, 
parenting quality has been shown to be a particularly significant predictor of 
developmental outcomes for children with ADHD (e.g., Harvey, Metcalfe, Herbert, & 
Fanton, 2011). For example, longitudinal studies have shown that over-reactive parenting 
predicts the development of later oppositional defiant disorder (ODD) symptoms in 
young children with behavior problems (Harvey et al., 2011). Additionally, hostile 
parenting predicts the persistence of child ADHD symptoms, even when controlling for 
genetic influences (Harold et al., 2013). Given that children with the combination of 
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ADHD and conduct problems are at highest risk for substance abuse and criminal 
behavior, as well as social and emotional impairments with peers and family, 
understanding individual differences in parenting quality is an important research agenda 
which has the potential to mitigate negative developmental outcomes involving high 
societal cost (Flory, Milich, Lynam, Leukefeld, & Clayton, 2003; Wehmeier, Schacht, & 
Barkley, 2010). 
One type of parenting behavior that may be especially important for children with 
ADHD and disruptive behaviors is scaffolding. However, to date, the relation between 
parental scaffolding and child ADHD has been examined in only one study. Winsler 
(1998) reported that, in a sample of six to eight year old boys, child ADHD was related to 
poorer parental scaffolding and greater use of parental negative verbal control strategies. 
Families of children with ADHD are thus an important population in which to examine 
the relation between parental EF and scaffolding. 
 
Limitations of Current Methods of Assessment 
While a few studies have examined the relation between parental EF and 
parenting, there have been methodological issues that potentially limit what can be 
learned from these studies. For example, in the few studies to date that have examined 
parental EF and parenting (Cuevas et al, 2013; Deater-Deckard et al., 2010; 2012), 
traditional EF tasks were utilized, which may not assess more pertinent aspects relevant 
to parenting and daily life functioning (Barkley & Murphy, 2010). Historically, EF has 
been measured with neuropsychological tests administered in the laboratory, including 
the Wisconsin Card Sorting Task, Stroop, and Digit Span (Frazier, Demaree, & 
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Youngstrom, 2004). However, these EF tasks have shown poor sensitivity to detecting 
executive dysfunction (Gregory et al., 2002) and poor ecological validity (Barkley & 
Murphy, 2011). Traditional EF tasks have shown poor ecological validity since 
performance on these tasks does not consistently predict how an individual will perform 
on other EF tasks, self-report EF measures, or more importantly, in real-world situations 
that tax the EF system (Barkley & Murphy, 2011; Burgess et al., 1998). For instance, 
Torralva, Gleichgerrcht, Lischinsky, Roca, and Manes (2013) found that adults with 
high-functioning ADHD (a population characterized by EF deficits) did not perform 
differently from healthy controls on traditional neuropsychological tests, despite their 
real-world impairments in time management, organization, problem solving, self-
restraint, self-motivation, and emotion regulation (Barkley, 2011). One potential reason 
why these measures have poor sensitivity to detecting real-world EF deficits is that the 
examiner provides the structure and organization for these tasks, and monitors the 
participant’s performance during these tasks (Gioia & Isquith, 2004).  
 
Ecologically-Valid Assessment of Executive Functioning 
In order to address the limitations of traditional EF tests, researchers have sought 
to develop laboratory tasks that more closely resemble real-life demands and that tap 
multiple EF domains simultaneously (Chan et al., 2008, Chaytor, Schmitter-Edgecombe, 
& Burr, 2006). One model of EF from which newer tasks are being developed is the 
Supervisory Attentional System (SAS) model (Norman & Shallice, 1986). This model 
seeks to explain how an individual’s contention scheduling and SAS function to activate 
or suppress thoughts and actions in order to achieve a goal. The contention scheduling 
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system deals with routine behaviors, which assists in prioritizing the order in which one 
completes those activities, while the SAS is responsible for regulating non-routine 
behaviors, which require planning, decision-making, or problem-solving, and possibly 
changing one’s behavior to adapt to a novel situation. The SAS is frequently called upon 
in everyday parenting situations in which a parent needs to adapt his/her plans and 
expectations in the moment in order to respond to the child’s needs. EF tests based on 
this SAS model therefore seek to assess components of EF such as strategy allocation in 
novel situations.  
One laboratory task developed using the SAS model is the Hotel Test (Manly et 
al., 2002). The Hotel Test is an ecologically-valid assessment of individuals’ abilities to 
evaluate, plan, and adapt in a given situation to achieve a “big picture” goal. This task has 
also shown good sensitivity in detecting EF deficits within high-functioning ADHD 
participants in comparison to healthy controls, where deficits had previously gone 
undetected with traditional EF tasks (Torralva et al., 2013). The Hotel Test may be 
particularly useful in detecting EF deficits specifically related to scaffolding, since 
effective scaffolding requires parents to evaluate a child’s needs, plan the most 
autonomy-supporting (i.e., least restrictive) approach possible, and then further adapt that 
plan if the child requires additional support (Hammond et al., 2002).  
Additionally, the Barkley Deficits in Executive Functioning Scale (BDEFS; 
Barkley, 2011) is an ecologically-valid self-report measure for evaluating higher-order 
dimensions of adult EF that are utilized in daily life, including time management, 
organization and problem solving, self-restraint, self-motivation, and self-regulation of 
emotions. The BDEFS has shown good sensitivity in differentiating between ADHD, 
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clinical, and community control groups; and has shown a non-significant relation with 
standard EF tests (Barkley, 2011). Furthermore, Barkley and Murphy (2010) showed that 
the BDEFS was a better predictor of impairments in occupational functioning and major 
life activities as compared to standard EF tests (including Conners Continuous 
Performance Test, Stroop Color-Word Test, Wisconsin Card Sort Test, Five-Point Test of 
Design Fluency, and the Learning and Memory Battery). Utilizing the Hotel Test and 
BDEFS, as well as a traditional EF assessment (Digit Span) previously shown to relate to 
harsh parenting behaviors (Deater-Deckard et al., 2010; 2012), should provide a more 
comprehensive assessment of EF deficits most relevant to parenting in mothers with a 
range of EF abilities.  
 
Current Study 
Given the significant role scaffolding plays in child development (Garstein & 
Fagot, 2003; Hammond et al., 2012), and the central importance of parenting quality in 
predicting developmental outcomes for children with ADHD (e.g., Harold et al., 2013), it 
is imperative to understand parent individual difference factors that are associated with 
effective scaffolding. One parent individual difference factor which has received some 
research attention, and which may be particularly relevant to families of children with 
ADHD, is EF. Deficits in EF may impair a parent’s ability to successfully manage a 
child’s needs while working towards a goal (Barkley, 2013; Schroeder, & Kelley, 2009). 
These deficits may be particularly relevant for children with ADHD who themselves 
require a great deal of external structure and support, have a tendency to evoke negative 
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responses from caregivers, and whose parents have a greater genetic likelihood of having 
EF deficits themselves (Epstein et al., 2000).  
The limited literature examining associations between maternal EF and parenting 
(Cuevas et al., 2013; Deater-Deckard et al., 2012) has many methodological limitations, 
including the sole use of EF tasks with poor ecological validity. Moreover, existing 
studies focused on a narrow range of parenting skills (primarily harsh/negative 
parenting), failing to examine more positive aspects of parenting that may tap a parent’s 
EF system (i.e., scaffolding). The proposed study thus seeks to address these limitations 
by utilizing a multi-method assessment of maternal EF (using both ecologically-valid 
measures of EF in addition to a traditional EF measure previously shown to be related to 
parenting) and an observational measure of parental scaffolding to gain a better 
understanding of the association between maternal EF and scaffolding. Given the 
importance of effective scaffolding in predicting child developmental outcomes, 
knowledge gained from this study has the potential to improve the identification of 
mothers at risk for ineffective scaffolding and inform the development of parenting 
intervention programs to meet their needs. Furthermore, understanding individual 
differences in parenting quality is an important research agenda, which has the potential 
to mitigate child outcomes involving high societal cost (e.g., antisocial behavior). 




Aim I: To examine the association between maternal EF (as measured by Hotel Test, 
BDEFS, and Digit Span) and scaffolding among mothers of children with and without 
ADHD.  
Hypothesis I: We hypothesized that deficits in maternal EF would be negatively 
associated with observed scaffolding for mothers of children with and without ADHD. 
 
Aim II: To examine the association between child ADHD symptoms and maternal 
scaffolding. 
Hypothesis II: We hypothesized that child ADHD symptoms would be negatively 
associated with observed scaffolding (Winsler, 1998). 
 
Aim III: To examine the moderating role of child ADHD symptoms on the relation 
between maternal EF and observed scaffolding, in line with our theoretical model (Figure 
1).  
Hypothesis III: We hypothesized that child ADHD symptoms would interact with 
maternal EF deficits to predict the greatest deficits in observed maternal scaffolding. We 
expected this interaction would be significant due to the child’s increased need for 
external structure/support, tendency to evoke negative responses from caregivers, and 
greater likelihood of maternal EF deficits. 
 
Exploratory Aim: To examine the unique contribution of each EF measure (Hotel Test, 
BDEFS, Digit Span) to the prediction of maternal scaffolding.  
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Exploratory Hypothesis: On one hand, we hypothesized that the Hotel Test and BDEFS 
would each contribute unique variance to the prediction of maternal scaffolding due to 
their ecological validity. However, Digit Span has been one of the only EF measures 
consistently associated with parenting in the literature (Deater-Deckard et al., 2010; 
2012) and thus merits examination in this study.   
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Chapter 2: Method 
Participants 
  The sample consisted of 84 mothers and their 5-10 year-old biological children 
with (n = 44) and without (n = 40) ADHD. Participants were recruited via mailings 
and/or presentations to local ADHD advocacy groups, list-servs, public bulletin boards, 
schools, and health providers in the greater Washington, DC and Baltimore metropolitan 
areas, Maryland ADHD Program databases, and >14,000 University of Maryland (UMD) 
employees. We recruited heavily in the area surrounding the university, with the goal of 
obtaining a socioeconomically and racially diverse group of participants. In order to be 
able to generalize this study’s findings, relatively few restrictions were placed on 
participant recruitment. 
Across both the ADHD and non-ADHD groups, mothers were required to be at 
least 18 years old and the biological parent of a 5-10 year-old child. The child had to live 
primarily with their biological mother and have an estimated intelligence quotient (IQ) 
above 70, using the vocabulary and block design subtests of the Wechsler Intelligence 
Scale for Children, 4th Ed. (WISC-IV; Wechsler, 2003) or the Wechsler Preschool and 
Primary Scale of Intelligence, 3rd Ed. (WPPSI-III; Wechsler, 2003) as a screener. For 
inclusion in the ADHD group, children had to meet DSM-5 criteria for ADHD according 
to parent reports and parent diagnostic interviews. Children taking stimulant medications 
were included, but were asked to engage in parent-child interactions while off stimulant 
medication (whenever possible) to increase variability in difficult behavior during the 
laboratory Parent-Child Interaction (PCI). Children of mothers in the comparison 
condition could not: (1) meet DSM-5 criteria for ADHD, ODD or conduct disorder (CD) 
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based on the current assessment; or (2) have ever been diagnosed with, or medicated for, 
ADHD. 
Eighty-eight mother-child dyads completed the assessment. Two families were 
excluded due to the child not being biologically related to the mother, which was not 
disclosed until after the families completed the visit. Additionally, two families were 
excluded due to recording equipment malfunctions, in which the PCI was not recorded, 
and other measures were not collected (including EF measures). Fourteen children were 
noted to be taking stimulant medication on the day of the PCI. Participant demographics 
are presented in Table 1.  
 
Procedures  
Mothers expressing interest in the study completed a 10-15 minute telephone 
screen assessing basic inclusion/exclusion criteria. Mothers meeting basic screening 
criteria were invited to attend a single two-hour laboratory session at the Maryland 
ADHD Program with their children. While in the laboratory, mothers completed the 
ADHD module of the Schedule of Affective Disorders and Schizophrenia for Children 
(K-SADS; Ambrosini, 2000), a semi-structured diagnostic interview, about their 
children’s behavior. Mothers also completed well-validated rating scales to assess child 
ADHD, ODD, and CD symptoms as well as resulting impairments in order to classify the 
children into the ADHD or comparison group. Additionally, mothers completed 
questionnaires about their own EF. The diagnostic interview was conducted by trained 
doctoral students in clinical psychology under the supervision of a licensed clinical 
psychologist. While mothers completed the interview and questionnaires, trained and 
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closely supervised research assistants completed IQ screening tests with the children to 
assess eligibility. Questionnaires were completed using Qualtrics, a secure web-based 
survey software available for use by University of Maryland faculty, students, and staff. 
Following the diagnostic interview and child IQ screening tests, mothers 
participated in a 20-minute laboratory interaction with their child, which was videotaped 
for later coding and analyses. Mothers then completed the Hotel Test, an ecologically-
valid assessment of EF in adults, and a traditional EF test (Digit Span).  
All mothers were financially compensated for their participation at the end of the 
visit in the amount of $25. Additionally, following participation in the study, all mothers 
were offered to attend a 2-hour Helpful Parenting Tips workshop, which provided an 
overview of evidence-based parenting strategies, including positive parenting and 
effective behavior management techniques. Free childcare for the participating child and 
siblings was provided. 
 
Measures 
Child Assessment Measures 
Mothers completed the ADHD module of the Schedule for Affective Disorders 
for School-Aged Children, Fifth Version (K-SADS; Ambrosini, 2000). The K-SADS has 
shown excellent test-retest reliability (.63 to 1.00) and concurrent validity of screening 
items and K-SADS diagnoses (Kaufman et al., 1997). Mothers completed the Disruptive 
Behavior Disorders checklist (DBD; Pelham, Gnagy, Greenslade, & Milich, 1992). On 
the DBD, the informant indicated the degree to which each symptom of ADHD, ODD, 
and CD is present, with symptoms rated “pretty much” or “very much” considered 
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clinically significant (Pelham et al., 1992). This measure has shown good internal 
consistency (.81 to .96) and predictive validity (.69 to .98; Pelham et al., 1992). ADHD 
symptoms were considered present if endorsed by the mother as occurring to a clinically 
significant degree on any of these measures (Piacentini, Cohen, & Cohen, 1992). Total 
DBD symptoms were calculated by tallying the number of ADHD, ODD, and CD 
symptoms endorsed by mothers as occurring “pretty much” or “very much” of the time 
on the DBD. Cross-situational impairment necessary for an ADHD diagnosis was 
evaluated using the parent Impairment Rating Scale (IRS; Fabiano et al., 2006), as well as 
impairment questions following the ADHD K-SADS module. On the IRS, raters assessed 
impairment and need for treatment across multiple domains. Ratings were made on a 7-
point scale, with scores at or above the midpoint indicating significant impairment. This 
measure has shown good test-retest reliability (.54 to .76), a moderate to high degree of 
concurrent validity with other impairment rating scales and behavioral measures, and 
good convergent and discriminant validity (Fabiano et al., 2006). 
 
Observed Maternal Scaffolding 
 The present study utilized two observational tasks widely employed in research 
on PCI in families of children with ADHD (e.g., Chronis-Tuscano et al., 2013) that were 
intended to elicit maternal scaffolding. The observational tasks included: (1) a 
cleanup/organization task in which clothing, toys, papers, and trash were scattered around 
the room at age-appropriate levels while the parent was instructed to provide verbal, but 
not physical assistance (five minutes); and (2) a “homework” task that involved the child 
completing an age-appropriate math worksheet while the parent was instructed to provide 
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assistance as they saw fit (10 minutes). The PCI was designed to reflect common tasks 
that parents and children engage in throughout the day (most of which elicit challenging 
child behavior and pull for parental scaffolding). We have used this PCI protocol in many 
NIH-funded ADHD studies conducted with the same age group (Chronis-Tuscano & 
Clarke, 2008; Chronis-Tuscano et al., 2008; 2013).  
Maternal scaffolding was assessed using the Parent Child Interaction System 
(PARCHISY; Deater-Deckard, 2000; Deater-Deckard, Pylas, & Petrill, 1997), which has 
been used to evaluate scaffolding in prior research (e.g., Hughes & Ensor, 2009). The 
PARCHISY is a coding system designed to assess global ratings of parent and child 
behaviors based on a seven-point Likert-type scale (ranging from 1, none, to 7, very 
frequent/constant) across 13 categories of behaviors. Maternal scaffolding was assessed 
based on a composite of observed global ratings of maternal: positive control (use of 
praise, explanation, and open-ended questions), positive affect (e.g., smiling, laughing), 
responsiveness (responsiveness to child’s questions, comments, behaviors), and on-task 
behavior (persistence is with respect to the task that we have given) based on prior 
studies (Hughes & Ensor, 2009; Mazursky-Horowitz, Bell, & Deater-Deckard, 2015). 
Coders were trained to 80% reliability and maintained reliability with weekly team 
coding meetings, where discussion of coding questions took place. Coders also consensus 
coded weekly, where they coded each task (i.e., clean up and homework) independently 
and then discussed and resolved any discrepancies of greater than one point on the seven-
point scale (Deater-Deckard, 2000). Using this method, prior studies have shown 
excellent inter-rater reliability ranging from .74 to 1.0 for individual codes (e.g., child 
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non-compliance and maternal positive control; Deater-Deckard, 2000). For analyses, 
scaffolding codes were averaged across the cleanup/organization and homework tasks.  
 
Maternal Executive Functioning Measures 
Mothers completed three measures of EF in the laboratory. The first measure was 
the Hotel Test (Manly et al., 2002). In this task, mothers had to complete five tasks 
needed to run a hotel (i.e., writing out costumer bills, proofreading the hotel leaflet, 
sorting money from the charity collection, organizing decks of cards from the casino, and 
alphabetizing conference name labels) in an allotted amount of time (10 minutes) and 
they had to strategize how to spend their time in order to accomplish the “big picture” 
goal. This task was introduced with the following instructions: “In this task you have to 
imagine that you are working in a hotel. Your manager is keen for you to try each of 
these five everyday activities during the next 10 minutes so that you can get a ‘feel’ for 
the work—and make an informed estimate of how long each would take to complete. 
Your main job is therefore to try to do at least some of all these five tasks over the next 
10 min. There are five main tasks to do. Each of the tasks may well take longer than 10 
min to complete on its own so there is no way that you will be able to complete them all. 
The most important thing is to try and do something from each task—spending as much 
time on each as possible within the total time available." Scoring was based on: (1) the 
number of tasks mothers attempted accurately (out of five tasks) and (2) the total time 
deviation between the amount of time they actually spent on each task and the optimal 
amount of time spent (i.e., two minutes per task) (Torralva et al., 2013). Higher scores 
refer to a greater time deviation from the optimal amount of time, and therefore poorer 
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performance. This task has also been described as a more ecologically-valid assessment 
of EF since it more closely taxes the EF system as it is taxed in daily life (Chan et al., 
2008). The Hotel Test has shown good sensitivity in detecting EF deficits among groups 
of high-functioning and low-functioning clinical groups as well as between clinical 
groups and healthy controls. This test has also shown good test-retest reliability (Manly et 
al., 2002; Torralva et al., 2013). Torralva, Roca, Gleichgerrcht, Bekinschtein, and Manes 
(2009) demonstrated that dementia patients and healthy controls differed significantly in 
the optimal time deviation. Additionally, Torralva et al. (2013) found that control 
participants accurately attempted significantly more tasks than did both high functioning 
and low functioning ADHD participants.  
Mothers also completed the Barkley Deficits in Executive Functioning Scale 
(BDEFS; Barkley, 2011) an 89-item self-report questionnaire assessing deficits in EF in 
daily life. Mothers were instructed to circle the number next to each item that best 
described their behavior during the past six months. Every item was assessed based on a 
four-point Likert-type scale (ranging from 1, never or rarely, to 4, very often). The 
BDEFS has shown good sensitivity by effectively differentiating between ADHD, 
clinical, and community control groups (Barkley, 2011). Additionally, the BDEFS 
assessed dimensions of EF that are more commonly seen in daily functioning (e.g., Time 
Management, Self-Organization, Emotional Self-Control, Self-Restraint, and Self-
Motivation) as compared to the lower-level cognitive constructs assessed with traditional 
EF tests (e.g., inhibition and WM). Examples of items included, “Have trouble 
motivating myself to start work” (Time-Management), “I don’t seem to process 
information as quickly or as accurately as others” (Self-Organization), “Likely to do 
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things without considering the consequences for doing them” (Self-Restraint), “Likely to 
skip out on work early if my work is boring to do” (Self-Motivation), and “Quick to get 
angry or become upset” (Emotional Self-Control). This measure has shown good internal 
consistency (.84 to .96), test-retest reliability (.62 to .90), and discriminant validity 
(Barkley, 2011).  
Mothers also completed a Digit Span test (WAIS-IV, 2008) to assess verbal WM, 
in which they repeated a sequence of numbers administered by the examiner. The WAIS-
IV Digit Span has shown high internal reliability (.70-.90), moderate test-retest reliability 
(.50-.70) and good sensitivity to detecting verbal WM deficits (Conway et al., 2005; 
Owen, Lee, & Williams, 2000).  
 
Data Analytic Plan 
 A series of hierarchical linear regressions were conducted to examine the 
independent and interactive effects of maternal EF and child ADHD on observed 
maternal scaffolding, in line with the specific aims (Figure 2). Because “child effects” on 
parenting appear to be most pronounced when the child has conduct problems in addition 
to ADHD (e.g., Johnston & Chronis-Tuscano, 2014), both ADHD and DBD symptoms 
were included in our models rather than ADHD symptoms alone to better account for the 
additive effects of child ADHD and disruptive behavior on parental scaffolding. Separate 
analyses were run for each of the maternal EF measures (i.e., Hotel Test time deviation 
and Hotel Test activities attempted, BDEFS, and Digit Span). Child age and maternal 
education were both entered in the first step of the regression as control variables since 
both were correlated with scaffolding in prior studies (e.g., Landry et al., 2001; Neitzel & 
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Stright, 2004). Aim 1 and 2: Both maternal EF and total child ADHD/DBD symptoms 
were entered separately in the second step of the regression in order to examine the 
independent main effects of each of these predictor variables on scaffolding, and to 
determine the unique variance contributed to the prediction of scaffolding above child 
age and maternal education. Aim 3: To examine the moderating role of child 
ADHD/DBD symptoms on the association between maternal EF and scaffolding, the 
interaction of maternal EF and child ADHD/DBD symptoms was entered on the last step 
of the regression (Deater-Deckard et al., 2010). Exploratory Aims: Finally, in 
exploratory analyses, we examined the best single predictor of scaffolding by including 
all four EF measures as predictors of observed scaffolding in one model. These analyses 
were conducted using R (R Core Team, 2015).  
Since both Digit Span (N = 39) and BDEFS (N = 69) had a number of missing 
values, we utilized an imputation procedure following Gelman and Hill (2006) in order to 
limit the effect this missingness would have on our data analytic plan1. We first tested to 
make sure our outcome variable did not differ as a function of missingness, in order to 
justify that our data were missing at random (a necessary assumption for multiple 
imputation procedures). We then built two imputation models by regressing the existing 
values of Digit Span and BDEFS separately onto the other predictors relevant to these 
analyses: child’s age, maternal education, and child ADHD/DBD symptoms. Using these 
intermediate models, we predicted the missing values of Digit Span and BDEFS based on 
the existing predictor values for each individual with these missing EF scores. 
  
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 Results described below were similar when analyses were conducted with both Digit 
Span and BDEFS prior to imputation. 
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Chapter 3: Results 
Preliminary Analysis 
Descriptive data and comparisons between the ADHD and control groups are 
presented in Table 1. As expected, children in the ADHD group demonstrated 
significantly more parent-reported ADHD/DBD symptoms and functional impairment. 
Thirty-one children (37%) met criteria for ADHD-predominantly inattentive presentation; 
24 children (29%) met criteria for ADHD-predominantly hyperactive/impulsive 
presentation; 21 children (25%) met criteria for ADHD-combined presentation; 18 
children (22%) had ODD; and 3 children (4%) had CD. Groups were equivalent on 
demographic characteristics, with the exception of child gender, child age, and maternal 
education, such that children in the ADHD group were more often male, older, and had 
mothers with lower educational attainment (Table 1). Additionally, based on prior 
research demonstrating that scaffolding may look different cross-culturally, maternal race 
was examined in preliminary analyses (Gauvain, 2005; Rogoff, Mistry, Goncu, & 
Moiser, 1993). However, scaffolding was not significantly related to maternal race or to 
child gender in this sample and therefore neither was included in statistical models.  
Several associations were found with regard to EF measures (Table 2). The Hotel 
Test time deviation was positively associated with maternal race (Caucasian); Hotel Test 
activity attempts was negatively associated with maternal race (African American), and 
positively associated with maternal race (Caucasian); and BDEFS was positively 
associated with child ADHD/DBD. Additionally, several associations were found with 
regard to scaffolding. Specifically, scaffolding was negatively associated with child age, 
child ADHD/DBD symptoms, and maternal educational attainment of less than college. 
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Additionally, scaffolding was positively associated with maternal educational attainment 
of more than college. Only covariates that were associated with the dependent variable 
(scaffolding) were included in subsequent analyses: maternal education and child age. 
 
Aim I: To examine the association between maternal EF and scaffolding among 
mothers of children with and without ADHD.  
 The main effects of maternal EF on scaffolding are presented in Tables 3, 4, 5 and 
6. Each table represents a separate hierarchical regression conducted with each maternal 
EF measure (i.e., Hotel Test time deviation, Hotel Test activity attempts, BDEFS, and 
Digit Span) as a predictor of observed scaffolding. Child age (β = -.30, SE = .10, p < .01), 
maternal education of less than college (β = .65, SE = .30, p = .03), as well as maternal 
education of more than college (β = .86, SE = .27, p < .01)  all significantly predicted 
scaffolding in each model, such that mothers of younger children and mothers with more 
education demonstrated greater use of scaffolding. This initial step accounted for 22% of 
the variance in scaffolding in all models. Hotel Test activity attempts  and BDEFS were 
not significant predictors of maternal scaffolding beyond child age, maternal education, 
and child ADHD/DBD symptoms (Tables 4 and 5).  However, Digit Span significantly 
predicted maternal scaffolding (β = .24, SE = .10, p = .02) (Table 6), such that better 
performance on Digit Span predicted greater use of scaffolding, beyond the effects of 
child age, maternal education, and child ADHD/DBD symptoms. This second step 
accounted for an additional 7% of the variance in scaffolding. Additionally, Hotel Test 
time deviation significantly predicted maternal scaffolding (β = -.21 SE = .10, p = .04) 
(Table 3), such that a smaller Hotel Test time deviation predicted greater use of 
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scaffolding. This second step accounted for an additional 5% of the variance in 
scaffolding.  
Aim II: To examine the association between child ADHD/DBD symptoms and 
maternal scaffolding. 
 The main effects of child ADHD/DBD symptoms on scaffolding are presented in 
Tables 3, 4, 5 and 6. Contrary to our hypothesis, child ADHD/DBD symptoms did not 
significantly predict observed maternal scaffolding beyond the effects of child age, 
maternal education and maternal EF in any of our regression models (with: Hotel Test 
time deviation: -.19, SE = .01, p = .09; Hotel Test activity attempts: β = -.17, SE = .11, p 
= .14; BDEFS: β = -.14, SE = .11, p = .23; and Digit Span: β = -.18, SE = .01, p = .10)..  
 
Aim III: To examine the moderating role of child ADHD/DBD symptoms on the 
relation between maternal EF and observed scaffolding.  
Finally, we examined child ADHD/DBD symptoms as a moderator of the 
association between maternal EF and maternal scaffolding. Results are presented in 
Tables 3, 4, 5 and 6. Contrary to our hypothesis, there were no significant interactions 
between any maternal EF measure and child ADHD/DBD symptoms on maternal 
scaffolding (Hotel Test time deviation: β = -.16, SE = .11, p = .15; Hotel Test activity 
attempts: β = .10, SE = .12, p = .38; BDEFS: β = -.03, SE = .08, p = .75; and Digit Span β 
= .02, SE = .09, p = .79). 
 An alternative model was run to examine the moderating role of maternal EF on 
the relation between maternal scaffolding and child ADHD/DBD symptoms, consistent 
with Deater-Deckard et al. (2012) (see Appendix A). 
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Exploratory Aim: To examine the unique contribution of each maternal EF 
measure to the prediction of scaffolding. 
We conducted an additional regression to determine the best single predictor of 
scaffolding by including all four EF measures in one model (Table 7). Given limited 
power, this regression was initially conducted without including covariates, revealing 
Digit Span as the only significant predictor of maternal scaffolding (β = .10, SE = .04, p < 
.01). However, when child age and maternal education were each included as covariates, 
trends toward significance were shown for both Digit Span (β = .10, SE = .04, p = .04) 
and Hotel Test time deviation (β = -.07, SE = .07, p = .35) in the prediction of 
scaffolding, consistent with previous models (Table 8).  
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Chapter 4: Discussion 
 The current study advances what is known about the independent and interactive 
links between maternal EF, scaffolding, and child ADHD/DBD symptoms using a multi-
method approach. This study yielded several important findings, including that maternal 
EF, as measured by Digit Span and the Hotel Test time deviation, was predictive of 
observed maternal scaffolding. Child age and maternal education both significantly 
predicted maternal scaffolding, replicating past research (Landry et al., 2001; Neitzel & 
Stright, 2004; Winsler, 1998). However, child ADHD/DBD symptoms did not 
significantly predict maternal scaffolding beyond the effects of child age, maternal 
education, and maternal EF; nor did the interaction of maternal EF and child 
ADHD/DBD symptoms.  
 As hypothesized, maternal EF (measured by Hotel Test time deviation and Digit 
Span) was related to maternal scaffolding, such that mothers with better EF demonstrated 
greater scaffolding during clean up and homework tasks with their children. The Hotel 
Test required mothers to evaluate the needs of the task (i.e., attempt all five tasks over 10 
minutes), plan the most effective approach (i.e., spend two minutes per task), and then 
consciously shift tasks to meet the goal. Therefore, in line with the SAS model that 
focuses on strategy allocation in novel situations, the EF skills tapped in this task (i.e., 
task shifting) may have been particularly relevant to scaffolding, as scaffolding requires 
parents to evaluate a child’s needs in the moment, plan the most autonomy-supportive 
(i.e., least restrictive) approach possible, and then further adapt that plan if the child 
requires additional support (Hammond et al., 2002). Additionally, the necessity for 
mothers to task shift in order to successfully meet the goal of the Hotel Test maps on well 
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to demands placed on parents who may need to constantly shift between competing 
demands (e.g., helping with homework, cooking dinner) in a limited amount of time in 
order to meet a parenting goal (e.g., have their children in bed at an appropriate time). 
Since parenting involves continually changing competing demands, the SAS system is 
constantly being tapped, as many parenting situations are novel.  
Consistent with prior literature, Digit Span predicted observed scaffolding in the 
present study beyond stringent controls (Deater-Deckard et al., 2010). While Digit Span 
has been criticized for having poor sensitivity and poor ecological validity (Barkley & 
Murphy, 2011; Gregory et al., 2002), it is the only EF measure consistently found to be 
related to parenting in the literature to date (Deater-Deckard et al., 2010; 2012). Digit 
Span required mothers to temporarily store and manipulate information (i.e., numbers and 
letters), without forgetting the most recent list and ignoring potentially distracting 
information. Digit Span has been conceptualized as a measure of WM capacity, i.e., one’s 
ability to store a specified number of items in memory, while controlling attention (and 
ignoring irrelevant information) in order to utilize the stored information (Engle, 2002). 
This may be a particularly relevant skill for mothers attempting to scaffold their 
children’s learning since they need to keep in mind the goals of the learning task and be 
attentive to their children’s developmental needs, while ignoring distractors in the 
environment.  
Contrary to our predictions, the BDEFS did not significantly predict maternal 
scaffolding in this study. This was a surprising finding as the BDEFS purports to measure 
higher-order dimensions of adult EF that are utilized in daily life, including time 
management, organization, problem solving, self-restraint, self-motivation, and self-
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regulation of emotions, all of which are theoretically necessary for successful scaffolding 
(Barkley, 2011). Indeed, the BDEFS has been related to several aspects of real-world 
functioning in prior studies (Barkley & Murphy, 2010). It is possible that the mothers in 
our study did not have good insight into their own EF deficits and including a collateral 
report from a spouse may have yielded different results. However, this is unlikely since 
mothers of children with ADHD reported significantly higher BDEFS scores (i.e., lower 
EF) than mothers of children without ADHD. This finding appears to fit well with the 
literature demonstrating that biological parents of children with ADHD are more likely to 
have EF deficits themselves (Epstein et al., 2000).  
Although child ADHD/DBD symptoms were negatively correlated with maternal 
scaffolding in preliminary analyses, child ADHD/DBD did not predict maternal 
scaffolding within our regressions when child age, maternal education, and maternal EF 
were controlled. This was surprising, as one prior study found that parents of six to eight 
year old boys with ADHD demonstrated poorer quality scaffolding than parents of boys 
without ADHD (Winsler, 1998). Our study showed that the age of the child in question 
and the level of the mother’s educational attainment might be more important factors to 
consider when examining maternal scaffolding behaviors than child ADHD/DBD 
symptoms alone. Furthermore, the wide age range utilized in the current study may have 
made it more difficult to observe a significant relation between child ADHD/DBD 
symptoms and parental scaffolding, as opposed to the Winsler (1998) sample which 
included a much narrower age range. Focusing on a more narrow age range (during a 
developmental time period where parental scaffolding is most salient) may further 
elucidate parental characteristics that are associated with scaffolding. Finally, the absence 
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of significance may be due to a lack of power given the small sample size.  
 In our sample, the interaction of child ADHD/DBD symptoms and maternal EF 
(as measured by Hotel Test, BDEFS, and Digit Span) did not significantly predict 
maternal scaffolding, contrary to our hypotheses. One would expect moderation effects, 
given that Neitzel & Stright (2004) found that maternal education moderated the relation 
between difficult child temperament and maternal cognitive, emotional and autonomy 
support of children, such that mothers with greater educational attainment increased their 
use of scaffolding behaviors when they perceived their child as difficult when compared 
to mothers with less education. However, the current study did not find any moderation 
effects, which may have been due to a lack of power given the small sample size and 
numerous covariates added to analyses.   
 Our study also found that child age was significantly related to maternal 
scaffolding, such that mothers tended to display more scaffolding with younger children. 
This fits well with the literature showing that younger children tend to require more 
support than older children (Landry et al., 2001). As children get older, they may need 
less support from their parents in completing tasks, such as homework and cleaning up. 
Maternal education was also significantly related to maternal scaffolding, such that 
mothers with greater educational attainment demonstrated more scaffolding behaviors. 
This finding replicated past research showing that higher maternal education was related 
to a mother’s increased use of scaffolding behaviors (Neitzel & Stright, 2004). Neitzel 
and Stright (2004) speculated that more educated mothers may have additional cognitive 
resources for managing child behavior and greater knowledge of child development and 
problem-solving skills, which may allow for greater use of scaffolding behaviors.  
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Additionally, our sample consisted of a relatively equal number of children with 
and without ADHD (40 and 44 children respectively). However, due to practical 
limitations we were unable to match the groups on gender or other socio-demographic 
variables such as maternal education (see Table 1). The greater proportion of males in the 
ADHD group was not surprising, as past literature has shown a male to female ratio of 
2.3 to one for ADHD in community samples (Bauermeister et al., 2007; Ramtekkar, 
Reiersen, Todorov, & Todd, 2010). Analyses run with and without child gender as a 
covariate yielded similar results, but future studies should attempt to match groups on key 
demographic variables that may relate to parenting. Additionally, some studies have 
shown that parents may respond to their female and male children differently (e.g., more 
harsh verbal and physical discipline used with males as compared to females), which 
further demonstrates the importance of future studies recruiting an even distribution of 
males and female children across study groups (Mckee et al., 2007).    
Also notable was that the BDEFS did not correlate with either of the laboratory 
EF measures (Digit Span and Hotel Test). This was not surprising, as past literature has 
demonstrated low agreement between traditional EF tasks and self-report EF measures 
(Barkley & Murphy, 2011; Burgess et al., 1998). Furthermore, each measure of EF 
utilized in the current study may have tapped into different components of EF, as 
opposed to each measure representing one more global EF concept. For example, the 
Hotel Test may capture a mother’s ability to task shift, while the Digit Span may be 
capturing a mother’s WM. This idea fits in well with past research on the concept of 
“unity and diversity of EF” which states that while various EF components may be 
correlated with one another, they also represent distinct entities (Miyake, Friedman, 
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Emerson, Witzki, & Howerter, 2000). Therefore, the results of this study emphasize the 
need for researchers to examine specific EF components that are conceptually linked to 
particular parenting behaviors as opposed to examining EF and parenting as broader 
concepts. Future studies may also benefit from examining results of EF measures in novel 
ways. For example, while utilizing the Hotel Test, future investigations could go beyond 
simply examining time spent on each task or counting the number of tasks completed, but 
also analyze what strategies parents used to allocate attention. Another interesting finding 
to note is that mothers of children with ADHD did not differ from mothers of children 
without ADHD on most EF measures, except for the BDEFS. This may be due to the 
BDEFS measure being the only self-report measure of EF, which may more highly 
correlate with mothers’ self-reports of child ADHD symptoms due to shared method 
variance.  
The current study had several strengths. To our knowledge, this is the first study 
to examine the relation between maternal EF and maternal scaffolding. Furthermore, it is 
the first study to examine this relation among children both with and without ADHD. 
Methodological strengths include using a multi-method assessment of maternal EF as 
well as an observational measure of maternal scaffolding. By utilizing a multi-method 
assessment of EF, this study was able to examine the unique contributions of various 
assessment tools (i.e., an ecologically-valid laboratory task, an ecologically-valid paper-
pencil measure, and a traditional laboratory task) and EF skills (i.e., task shifting, higher-
order EF abilities, and WM) in the prediction of maternal scaffolding. By utilizing an 
observational task of maternal scaffolding, this study was also able to control for the 
potential influences of shared method variance and provide an objective report of 
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maternal scaffolding behaviors. This study was also able to control for some variables 
previously reported in the literature to be related to maternal scaffolding (i.e., child age 
and maternal educational attainment). !
Although this study had numerous strengths, these findings must be considered in 
the context of some limitations. First, this study was likely underpowered to examine the 
moderating role of child ADHD/DBD symptoms in the relation between maternal EF and 
scaffolding. Future studies should recruit a larger sample to increase the ability to detect a 
significant interaction between these variables, allowing us to draw further conclusions 
about the role of maternal EF and child ADHD/DBD symptoms in predicting maternal 
scaffolding. Second, with a much larger sample size, it may be possible to match the two 
groups (i.e., ADHD and non-ADHD children) based on key variables that may be related 
to scaffolding, such as child age and maternal education. Additionally, although this 
sample reported earning a wide range of yearly family incomes ($18,000 - $330,000), the 
mean reported yearly family income was relatively high ($110,877) as compared to the 
general population in the United States (median family income is $53,657 based on 2014 
US census; DeNavas-Walt, Proctor, & Smith, 2014). Third, this study did not include 
teacher reports of child ADHD symptoms. Evidence-based assessment guidelines 
encourage both parent and teacher reports of child ADHD symptoms in determining 
ADHD diagnoses given that to diagnose ADHD, children must demonstrate impairment 
in at least two contexts (Pelham, Fabiano, & Massetti, 2005). Therefore, future studies 
may benefit from including teacher report of ADHD symptoms. Finally, this study 
included a narrow range of observed maternal scaffolding (i.e., 3.63-6.13 on a scale from 
0-7), which does not allow for examination of mothers demonstrating very poor 
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scaffolding. Therefore, future studies should attempt to recruit a larger sample of mothers 
demonstrating a wider range of scaffolding abilities. 
Another limitation of this study is that only mothers were examined. Research has 
suggested that mothers and fathers interact with their children differently and utilize 
different parenting strategies in general, including their use of discipline and emotional 
support (Lewis & Lamb, 2003). However, research has also shown that mothers and 
fathers do not tend to differ in their use of scaffolding with their two-year-old children 
during problem-solving and literacy interactions (Conner, 1997). Therefore, future 
studies should assess father’s scaffolding as well, in order to determine if there are 
important individual differences in maternal and paternal use of scaffolding behaviors, as 
well as differences in the relation between parental EF and scaffolding in the context of 
child ADHD. Finally, due to the cross-sectional nature of the study, we were unable to 
draw causal conclusions regarding the relations and potential influences of maternal EF, 
child ADHD/DBD symptoms, and maternal scaffolding over time. Future studies may 
benefit from examining these variables longitudinally in order to better understand how 
maternal scaffolding changes over time as a function of maternal EF and child 
ADHD/DBD symptoms and how parental EF and scaffolding may impact child 
development across childhood, adolescence, and adulthood. Additionally, since there is a 
genetic component to EF abilities (Friedman et al., 2008), future studies may benefit from 
examining genetic contributions of parental EF on child outcomes in order to determine if 
parental scaffolding could impact child outcomes above and beyond the influence of 
genetics. Finally, as ADHD is highly heritable, examining maternal ADHD symptoms as 
they relate to parental scaffolding may be an important line of future research in order to 
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further our understanding of the bidirectional influences parents and children with ADHD 
have on one another (Faraone & Doyle, 2000). 
 Given the importance of effective scaffolding in predicting child developmental 
outcomes, knowledge gained from this study has the potential to improve the 
identification of mothers at risk for ineffective scaffolding and inform the development 
and refinement of parenting intervention programs to meet their needs. Specifically, these 
results suggest that mothers with poorer EF, especially those mothers with lower 
educational attainment, should be targeted to gain additional support in improving their 
EF and scaffolding while interacting with their children. Additionally, families may 
benefit more from already-established evidence-based parenting programs, if 
supplemental modules targeting maternal EF and/or scaffolding were included. For 
example, research has shown that mothers of children with ADHD, who have ADHD 
themselves, benefit less from behavioral parenting programs than mothers without 
ADHD (Wang, Mazursky-Horowitz, & Chronis-Tuscano, 2014). Thus, adding a module 
targeting maternal EF (specifically WM and task shifting) in parenting situations (e.g., 
homework time) may provide these mothers with the additional support necessary to 






Baseline Demographic and Clinical Characteristics by Child ADHD Status 
   Comparison 
(n = 44) 
ADHD 






p-value    
Child Characteristics    
     Child Gender n (%)  5.56 .02 
 Male 22 (50.0) 30 (70.0) 52 (61.9)   
 Female 22 (50.0) 10 (30.0) 32 (38.1)   
     Child Age M (SD) 7.0 (1.7) 8.0 (1.6) 7.4 (1.7) -2.8 .00 
     Race n (%)     2.18 .70 
 Caucasian 16 (36.4) 16 (40.0) 32 (38.1)   
 African-American  9 (20.5) 9 (22.5) 18 (21.4)   
 Hispanic or Latino 2 (4.5) 0 (0.0) 2 (2.4)   
 Asian 2 (4.5) 1 (2.5) 3 (3.6)   
 Multiracial 15 (34.1) 14 (35.0) 29 (34.5)   
     Parent Reported Child Symptoms (SD)      
 ADHD-Inattentive  .80 (1.6) 7.2 (2.3) 3.7 (3.7) -14.6 .00 
 ADHD-H/I  1.6 (1.9) 5.8 (2.5)  3.5 (3.0) -8.4 .00 
 ODD/CD .64 (1.5) 3.1 (3.2) 1.8 (2.7) -4.5 .00 
 Child Impairment .66 (1.0) 2.8 (1.1) 1.7 (1.5) -9.1 .00 
Maternal Characteristics      
     Married n (%)  36 (42.9) 29 (34.5) 65 (77.4) 2.24 .53 
     Maternal Age M (SD) 39.8 (5.8) 40.7 (6.0) 40.2 (5.9) -.67 .19 






(61,148.6) .005 .94 
     Race n (%)     5.9 .21 
 Caucasian 21 (47.7) 19 (47.5) 40 (47.6)   
 African-American  12 (27.3) 10 (25.0) 22 (26.2)   
 Hispanic or Latino 3 (6.8) 0 (0.0) 3 (3.6)   
 Asian 5 (11.4) 3 (7.5) 8 (9.5)   
 Multiracial 3 (6.8) 8 (20.0) 11 (13.1)   
     Maternal Education n (%)     18.7 .01 
 High School or Less 0 (0.0) 5 (12.5) 5 (6.0)   
 Some College 1 (2.3) 10 (25.0) 11 (13.1)   
 Bachelor’s Degree 14 (31.8) 9 (22.5) 23 (27.4)   
 Master’s Degree 21 (47.7) 12 (30.0) 33 (39.3)   
 Doctorate  8 (18.2) 4 (10.0) 12 (14.3)   
    Scaffolding M (SD) 4.77 (0.34) 4.56 (0.46) 4.67 (0.42) 2.35 .02 
    Hotel Test time deviation M (SD) 
313.27 
(171.38) 285.55 (158.35) 
300.07 
(164.90) .77 .45 
    Hotel Test activity attempts M (SD) 4.23 (1.08) 4.55 (.85) 4.38 (.98) -1.52 .13 
    BDEFS M (SD) 
123.09 
(29.00) 149.91 (51.21) 
136.70 
(43.61) -2.67 .01 
    Digit Span M (SD) 
100.00 
(14.24) 99.00 (11.33) 99.51 (12.74) .24 .81 
Note. M = Mean; SD = Standard Deviation; ADHD = Attention-Deficit/Hyperactivity Disorder; H/I = 




Correlations Between Parent and Child Characteristics and Frequency of Observed Parenting Behavior 
 
 1 2 3 4 5 6 7 8 9 10 11 12 
1. Child Gender 1            
2. Child Age .09 1           
3. Child 
ADHD/DBD  
-.26* .18 1          
4. Maternal Race 
(African American) 
-.02 .10 -.02 1         
5. Maternal Race 
(Caucasian) 








.13 -.08 -.27** -.14 .03 -.51** 1      
8. DS  -.06 -.24* .10 -.06 .16 -.03 .05 1     
9. BDEFS total -.03 .08 .39** -.05 .15 .17 .05 .13 1    
10. Hotel Test time 
deviation 
-.04 -.06 -.14 .12 -.30** .15 -.17 -
.38** 
-.06 1   
11. Hotel Test 
attempt 
-.07 .04 .19 -.24* .35** -.15 .18 .21* .11 -.77** 1  
12. CU/H scaffold .04 -.35** -.29** -.11 .15 -.35** .26* .29** -.10 -.20 .10 1 
*p < .05. **p < .01 ( 2-tailed ). 
Note. DBD = Disruptive Behavior Disorders; ADHD = Attention-Deficit/Hyperactivity Disorder; WTAR= Wechsler Test of Adult 





Hierarchical Regression Analysis for Prediction of Scaffolding with Hotel Test time deviation 
 
        
Variable d.f. F R2 ΔR2 SE b β 
Step 1: 3, 79 7.34 .22     
   Child age     .10 -.07** -.30** 
Maternal education 
(less than college) 
      .30 .27* .65* 
Maternal education 
(more than college) 
    .27 .35** .86** 
Step 2: 5, 77 5.81 .27 .05    
Child ADHD/DBD     .11 -.01 -.19 
Hotel Test time 
deviation 
    .10 -.00* -.21* 
   Step 3: 6, 76 5.26 .29 .02    
Hotel Test time 
deviation x Child 
ADHD/DBD 
    .11 -.00 -.16 
 
N = 84; * p < .05, ** p < .01, *** p< .001 
Note. ADHD = Attention-Deficit/Hyperactivity Disorder; DBD = Disruptive Behavior Disorders  
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Table 4 
Hierarchical Regression Analysis for Prediction of Scaffolding with Hotel Test activity attempts 
 
        
Variable d.f. F R2 ΔR2 SE b β 
Step 1: 3, 79 7.34 .22     
   Child age     .10 -.07** -.30** 
Maternal education 
(less than college) 
    .30 .27* .65* 
Maternal education 
(more than college) 
    .27 .35** .86** 
Step 2: 5, 77 4.92 .24 .02    
Child ADHD/DBD     .11 -.01 -.17 
Hotel Test activity 
attempts 
    .11 .04 .10 
   Step 3: 6, 76 4.2 .25 .01    
Hotel Test activity 
attempts x Child 
ADHD/DBD 
    .11 .00 .10 
 
N = 84; * p < .05, ** p < .01, *** p< .001 
Note. ADHD = Attention-Deficit/Hyperactivity Disorder; DBD = Disruptive Behavior Disorders   
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Table 5 
Hierarchical Regression Analysis for Prediction of Scaffolding with BDEFS 
 
        
Variable d.f. F R2 ΔR2 SE b β 
Step 1: 3, 79 7.34 .22     
   Child age     .10 -.07** -.30** 
Maternal education 
(less than college) 
    .30 .27* .65* 
Maternal education 
(more than college) 
    .27 .35** .86** 
Step 2: 5, 77 4.70 .23 .01    
Child ADHD/DBD     .10 -.01 -.14 
BDEFS     .11 .00 .01 
   Step 3: 6, 76 3.9 .24 .01    
BDEFS x Child 
ADHD/DBD 
    .08 -.00 -.03 
 
N = 84; * p < .05, ** p < .01, *** p< .001 
Note. ADHD = Attention-Deficit/Hyperactivity Disorder; DBD = Disruptive Behavior Disorders   
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Table 6 
Hierarchical Regression Analysis for Prediction of Scaffolding with Digit Span 
 
        
Variable d.f. F R2 ΔR2 SE b β 
Step 1: 3, 79 7.34 .22     
   Child age     .10 -.07** -.30** 
Maternal education 
(less than college) 
    .30 .27* .65* 
Maternal education 
(more than college) 
    .27 .35** .86** 
Step 2: 5, 77 6.23 .29 .07*    
Child ADHD/DBD     .11 -.01 -.18 
Digit Span     .10 .01* .24* 
   Step 3: 6, 76 5.15 .29 .00    
Digit Span x Child 
ADHD/DBD 
    .09 -.00 .02 
 
N = 84; * p < .05, ** p < .01, *** p< .001 
Note. ADHD = Attention-Deficit/Hyperactivity Disorder; DBD = Disruptive Behavior Disorders   
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Table 7 
Linear Regression Analysis for Prediction of Scaffolding with Hotel Test time deviation, Hotel 
Test activity attempts, BDEFS, and Digit Span (not including covariates) 
 
       
Variable d.f. F R2 SE b β 
 4, 78 3.53 .15    
Hotel Test time 
deviation 
   .07 -.16 -.07 
Hotel Test activities 
attempted 
   .07 -.07 -.03 
BDEFS    .04 -.13 -.06 
Digit Span    .04 .26* .10* 
 
N = 84; * p < .05, ** p < .01, *** p< .001 
Note. BDEFS = Barkley Deficits in Executive Functioning Scale   
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Table 8 
Linear Regression Analysis for Prediction of Scaffolding with Hotel Test time deviation, Hotel 
Test activity attempts, BDEFS, and Digit Span (including covariates) 
 
       
 
Variable 
d.f. F R2 SE b β 
 7, 75 4.14 .28    
Hotel Test time 
deviation 
   .09 -.00 -.08 
Hotel Test activities 
attempted 
   .06 -.05 -.13 
BDEFS    .04 -.00 -.02 
Digit Span    .04 .01. .06 
Child age    .04 -.06* -.10* 
Maternal education 
(less than college) 
   .12 .25. .24 
Maternal education 
(more than college) 
   .11 .33** .11** 
 
Note. N = 84; . p < .1, * p  < .05, ** p < .01, *** p < .001 
Note. BDEFS = Barkley Deficits in Executive Functioning Scale   
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Figure 1. Heuristic Model  
 
 
Note. Heuristic model of intergenerational transmission and interpersonal processes of self-
regulation. Reprinted from “Family Matters: Intergenerational and Interpersonal Processes of 
Executive Function and Attentive Behavior,” by K. Deater-Deckard, 2014, Current Directions in 















Appendix A. Alternative Moderation Model  
 As follow up analyses, we ran an alternative model in line with Deater-Deckard et al.’s 
(2012) paper, to examine the moderating role of maternal EF on the relation between observed 
scaffolding and child ADHD/DBD symptoms. We hypothesized that poor maternal EF would 
interact with maternal scaffolding to predict child ADHD/DBD symptoms, such that poor 
maternal EF and low scaffolding would predict the highest levels of child ADHD/DBD 
symptoms.  
A series of hierarchical linear regressions were conducted to examine the independent 
and interactive effects of maternal EF and observed maternal scaffolding on child ADHD/DBD 
symptoms. Separate analyses were run for each of the maternal EF measures (i.e., Hotel Test 
time deviation and Hotel Test activities attempted, BDEFS, and Digit Span). Child gender and 
maternal education were both entered in the first step of the regressions as control variables, 
since both were correlated with child ADHD/DBD symptoms in our sample. 
 We found that maternal education predicted child ADHD/DBD symptoms, such that 
more educated mothers reported having children with fewer ADHD/DBD symptoms (β = -8.50, 
SE = 2.29, p < .001) (Tables 1-4). Additionally, we found that child gender predicted child 
ADHD/DBD symptoms, such that boys were reported to have greater ADHD/DBD symptoms 
than girls (β = -4.13, SE = 1.74, p < .05). Also, Hotel Test Activity Attempts (β = 2.16, SE = .84, 
p < .05) and BDEFS (β = .07, SE = .02, p < .001) predicted child ADHD/DBD symptoms 
(Tables 2 and 4 respectively), such that more activity attempts on the Hotel Test and greater self-
reported EF deficits on the BDEFS predicted higher child ADHD/DBD symptoms. Finally, we 
found that maternal EF, as measured by only the Hotel Test time deviation (Table 1), moderated 
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the relation between observed maternal scaffolding and child ADHD/DBD symptoms (β = -.03, 
SE = .01, p < .05). More specifically, we found that for mothers with high levels of EF (+1 SD), 
the amount of observed maternal scaffolding had no significant impact on the number of child 
ADHD/DBD symptoms reported. However, for mothers with poor EF (-1 SD) (Aiken & West, 
1991), child ADHD/DBD symptoms decreased as mothers engaged in more scaffolding (Figure 
1).  
 Our finding that more educated mothers reported having children with fewer 
ADHD/DBD symptoms fits well with past literature showing similar results (Harrison & 
Sofronoff, 2002). Also, our finding that being male was predictive of greater ADHD/DBD 
symptoms was expected, given that past literature has shown a male to female ratio of 2.3 to one 
for ADHD in community samples (Bauermeister et al., 2007; Ramtekkar et al., 2010) and that 
ADHD girls have shown lower ratings on hyperactivity, inattention, impulsivity, and 
externalizing problems as compared to ADHD boys (Gershon, 2002). Additionally, results 
showing that greater maternal EF deficits (as measured by the BDEFS) predicted greater child 
ADHD/DBD symptoms, fits in well with the literature demonstrating that parents of children 
with ADHD have a greater genetic likelihood of having EF deficits themselves (Epstein et al., 
2000). However, in this study, more Hotel Test activity attempts (indicative of better maternal 
EF) predicted greater reported child ADHD/DBD symptoms. This result is surprising as we 
would expect better maternal EF would be predictive of fewer child ADHD/DBD symptoms 
(Epstein et al., 2000). Another surprising finding was that mothers with high EF (based on Hotel 
Test time deviation) reported relatively higher child ADHD/DBD symptoms (Figure 1). Given 
that both ADHD and EF are highly heritable, we would expect that mothers with better EF 
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would have children with fewer reported ADHD/DBD symptoms (Faraone & Doyle, 2000; 
Friedman et al., 2008).  
Our study also found that maternal EF, as measured by only the Hotel Test time 
deviation, moderated the relation between observed maternal scaffolding and child ADHD/DBD 
symptoms, such that child ADHD/DBD symptoms decreased as mothers engaged in more 
scaffolding, only for mothers with poor EF. These results fit nicely with the literature on 
differential susceptibility, which purports that children who are the most vulnerable (i.e., children 
of mothers with poor EF in this case) are the ones that are most adversely impacted by stressors, 
but also benefit the most from environmental supports (i.e., scaffolding in this case) (Belsky & 
Pluess, 2009). Additionally, for those families where mothers have higher EF, scaffolding may 
not predict child ADHD/DBD symptoms as those children may have higher EF as well (given 
the strong genetic component of EF; Friedman et al., 2008) and therefore may not need as much 
scaffolding to be successful. This interaction is in line with Deater-Deckard et al.’s (2012) paper, 
such that parenting was related to child behavior only for mothers with poorer EF.  
Targeting maternal scaffolding in parent training programs may therefore be the most 
effective way to impact child behavior, specifically for mothers with poor EF. However, as the 
various EF measures yielded different results in this study, findings should be interpreted with 
caution and replicated in larger samples. Additionally, as each EF measure utilized in this study 
tapped different EF abilities, it may be important to examine specific EF abilities (e.g., task 




Appendix A Table 1  
Hierarchical Regression Analyses for Prediction of Child ADHD/DBD Symptoms with Hotel 
Test Time Deviation  
        
 
Variable 
d.f. F R2 ΔR2 SE b β 
Step 1: 3, 79 7.01 .21     
   Child gender     1.74 -4.13* -.49* 
Maternal education 
(less than college) 
    2.54 -7.29** -.86** 
Maternal education 
(more than college) 
    2.29 -8.50*** -1.00*** 
Step 2: 5, 77 6.42 .29 .08*    
Scaffolding     2.14 -4.34* -.21* 
Hotel Test time 
deviation 
    .01 -.01* -.25* 
   Step 3: 6, 76 6.54 .34 .05*    
Hotel Test time 
deviation x Scaffolding 
    .01 -.03* -.24* 
 
N = 84; * p < .05, ** p < .01, *** p< .001 
Note. ADHD = Attention-Deficit/Hyperactivity Disorder; DBD = Disruptive Behavior Disorders 
 
Appendix A Table 2 
Hierarchical Regression Analyses for Prediction of Child ADHD/DBD Symptoms with Hotel 
Test Activity Attempts 
        
 
Variable 
d.f. F R2 ΔR2 SE b β 
Step 1: 3, 79 7.01 .21     
   Child gender     1.74 -4.13* -.49* 
Maternal education 
(less than college) 
    2.54 -7.29** -.86** 
Maternal education 
(more than college) 
    2.29 -8.50*** -1.00** 
Step 2: 5, 77 6.45 .30 .09*    
Scaffolding     2.12 -3.72 -.18 
Hotel Test Activity 
Attempts 
    .84 2.16* .25* 
   Step 3: 6, 76 5.36 .30 .00    
Hotel Test Activity 
Attempts x Scaffolding 
    2.13 .95 .05 
 
N = 84; * p < .05, ** p < .01, *** p< .001 




Appendix A Table 3 
Hierarchical Regression Analyses for Prediction of Child ADHD/DBD Symptoms with Digit 
Span 
        
 
Variable 
d.f. F R2 ΔR2 SE b β  
Step 1: 3, 79 7.01 .21     
   Child gender     1.74 -4.13* -.49 
Maternal education 
(less than college) 
    2.54 -7.29** -.86 
Maternal education 
(more than college) 
    2.29 -8.50*** -1.00 
Step 2: 5, 77 5.33 .26 .05    
Scaffolding     2.28 -4.52 -.22 
Digit Span     .09 .14 .16 
   Step 3: 6, 76 4.39 .26 .00    
Digit Span x 
Scaffolding 
    .24 .05 .02 
 
N = 84; * p < .05, ** p < .01, *** p< .001 
Note. ADHD = Attention-Deficit/Hyperactivity Disorder; DBD = Disruptive Behavior Disorders 
 
 
Appendix A Table 4 
Hierarchical Regression Analyses for Prediction of Child ADHD/DBD Symptoms with BDEFS 
        
 
Variable 
d.f. F R2 ΔR2 SE b β 
Step 1: 3, 79 7.01 .21     
   Child gender     1.74 -4.13* -.49* 
Maternal education 
(less than college) 
    2.54 -7.29** -.86** 
Maternal education 
(more than college) 
    2.29 -8.50*** -1.00*** 
Step 2: 5, 77 8.05 .34 .13***    
Scaffolding     2.05 -3.09 -.15 
BDEFS     .02 .07*** .34*** 
   Step 3: 6, 76 6.62 .34 .00    
BDEFS x Scaffolding     .05 .00 .00 
 
N = 84; * p < .05, ** p < .01, *** p< .001 
Note. ADHD = Attention-Deficit/Hyperactivity Disorder; DBD = Disruptive Behavior 




Appendix A Figure 1. Interaction between maternal scaffolding and maternal EF in predicting 




Note. ADHD = Attention-Deficit/Hyperactivity Disorder; DBD = Disruptive Behavior 






































Appendix C. Disruptive Behavior Disorders checklist- Parent and Teacher 
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Appendix E. Weschler Intelligence Scale for Children, 4th Edition and Wechsler Preschool 



















Appendix F. Parent-Child Interaction Protocol 
 
Introduction 
1.! Greeting the mom and bring her and child into observation room 
2.! Introduce PCI to mom and Child outside of the observation room 
a.! “During the next few minutes I will be asking you to participate in some activities 
with your child. During this time please do not leave the room. Also, please 
speak-up when you are talking to your child. We also ask that you only speak 
English for the duration of the task. This is so we will understand you. I will need 
to take any bags or coats you may have now. I will keep these items for you in my 
office. Please do not eat or chew gum for the duration of this task.” 
 
CLEAN UP 
1.! Hand the “Where Things Go” Handout to the mother.  
2.! Give “Clean up: instructions  
a.! “Please have your child place everything where it goes according to this list. You 
may not help your child physical.  You may only instruct your child where things 
go. Please stay in this room until I come to get you.” 
3.! Begin timing 5 minutes 
 
FREE PLAY 
1.! At the end of 5 minutes, enter the room and praise child and mother for doing a good job. 
2.! Place all items on shelving unit. 
a.! Items to be used: Conmect-4; Jenga; Trouble; Cars; School bus & school house 
3.! Give Instructions to mother  
a.! “In this situation, tell (child’s name) that s/he may play whatever s/he chooses. 
Let her/him choose any activity s/he wishes. You just follow her/his lead and play 
along with her/him. Please stay in this room until I come to get you.” 
4.! Begin timing 5 minutes 
 
HOMEWORK TASK 
1.! At the end of 5 minutes, enter the room. Praise the mother and child for doing well.  
2.! Hand math worksheet and pencil to the mother.   
3.! Give mother instructions  
a.! “(Child’s name) should complete this worksheet. Please provide as little or as 
much help as you think is needed. Your child should not skip any problems and do 
them in order. Please stay in this room until I come to get you.” 
4.! After 10 minutes have passed (or if the child finishes early), enter the room and thank the 






Appendix G. Conner’s Adult ADHD Rating Scale 
CAARS%Self)Report:%Long%Version%(CAARS)S:L)%
Study!ID:____________!!!!!!Gender:!!M!!!F!!!!!!!Age:________!!!!!Today’s!Date:____/____/_____!
! ! ! ! !!!!!!(circle!one)!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(month/!day/!year)!
Instructions:! Listed! below! are! items! concerning! behaviors! or! problems! sometimes! experienced! by!

















1.!!I!like!to!be!doing!active!things.! ! ! ! !
2.!!I!lose!things!necessary!for!tasks!or!activities.!(e.g.!toUdo!
lists,!pencils,!book,!or!tools)!
! ! ! !
3.!!!I!don’t!plan!ahead.! ! ! ! !
4.!!!I!blurt!out!things.! ! ! ! !
5.!!!I!am!a!risk!taker!or!a!daredevil.! ! ! ! !
6.!!!I!get!down!on!myself.! ! ! ! !
7.!!!I!don’t!finish!things!I!start.!! ! ! ! !
8.!!!I!am!easily!frustrated.! ! ! ! !
9.!!!I!talk!too!much.! ! ! ! !
10.!!I!am!always!on!the!go,!as!if!driven!by!a!motor.!!!! ! ! ! !
11.!!I’m!disorganized.! ! ! ! !
12.!!I!say!things!without!thinking.! ! ! ! !
13.!!It’s!hard!for!me!to!stay!in!one!place!very!long.! ! ! ! !
14.!!I!have!trouble!doing!leisure!activities!quietly.! ! ! ! !
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15.!!I’m!not!sure!of!myself.! ! ! ! !
16.!!It’s!hard!for!me!to!keep!track!of!several!things!at!once.! ! ! ! !
17.!!I’m!always!moving!even!when!I!should!be!still.! ! ! ! !
18.!!I!forget!to!remember!things.! ! ! ! !
19.!!I!have!a!short!fuse/hot!temper.! ! ! ! !
20.!!I’m!bored!easily.!! ! ! ! !
21.!!I!leave!my!seat!when!I!am!not!supposed!to.! ! ! ! !
















23.!!I!still!throw!tantrums.! ! ! ! !
24.!!I!have!trouble!keeping!my!attention!focused!when!
working.!
! ! ! !
25.!!I!seek!out!fast!paced,!exciting!activities.! ! ! ! !
26.!!I!avoid!new!challenges!because!I!lack!faith!in!my!
abilities.!
! ! ! !
27.!!I!feel!restless!inside!even!if!I!am!sitting!still.! ! ! ! !
28.!!Things!I!hear!or!see!distract!me!from!what!I’m!doing.! ! ! ! !
29.!!I!am!forgetful!in!my!daily!activities.! ! ! ! !
30.!!Many!things!set!me!off!easily.! ! ! ! !
31.!!I!dislike!quiet,!introspective!activities.! ! ! ! !
32.!!I!lose!things!that!I!need.! ! ! ! !
33.!!I!have!trouble!listening!to!what!other!people!are!saying.! ! ! ! !
34.!!I!am!an!underachiever.! ! ! ! !
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35.!!I!interrupt!others!when!talking.! ! ! ! !
36.!!I!change!plans/jobs!in!midstream.! ! ! ! !
37.!!I!act!okay!on!the!outside,!but!inside!I’m!unsure!of!
myself.!
! ! ! !
38.!!I!am!always!on!the!go.! ! ! ! !
39.!!I!make!comments/remarks!that!I!wish!I!could!take!back.! ! ! ! !
40.!!I!can’t!get!things!done!unless!there’s!an!absolute!
deadline.!
! ! ! !
41.!!I!fidget!(with!my!hands!or!feet)!or!squirm!in!my!seat.! ! ! ! !
42.!!I!make!careless!mistakes!or!have!trouble!paying!close!
attention!to!detail.!
! ! ! !
43.!!I!step!on!people’s!toes!without!meaning!to.!! ! ! ! !
44.!!I!have!trouble!getting!started!on!a!task.! ! ! ! !
45.!!I!intrude!on!others’!activities.! ! ! ! !
46.!!It!takes!a!great!deal!of!effort!for!me!to!sit!still.! ! ! ! !
47.!!My!moods!are!unpredictable.! ! ! ! !
48.!!I!don’t!like!homework!or!job!activities!where!I!have!to!
think!a!lot.!
















49.!!I’m!absentUminded!in!daily!activities.! % % % %
50.!!I!am!restless!or!overactive.! ! ! ! !
51.!!I!depend!on!others!to!keep!my!life!in!order!and!attend!
to!the!details.!
! ! ! !





! ! ! !
54.!!I!tend!to!squirm!or!fidget.! ! ! ! !
55.!!I!can’t!keep!my!mind!on!something!unless!it’s!really!
interesting.!
! ! ! !
56.!!I!wish!I!had!greater!confidence!in!my!abilities.! ! ! ! !
57.!!I!can’t!sit!still!for!very!long.! ! ! ! !
58.!I!give!answers!to!questions!before!the!questions!have!
been!completed.!
! ! ! !
59.!!I!like!to!be!up!and!on!the!go!rather!than!being!in!one!
place.!
! ! ! !
60.!!I!have!trouble!finishing!job!tasks!or!schoolwork.! ! ! ! !
61.!!I!am!irritable.! ! ! ! !
62.!!I!interrupt!others!when!they!are!working!or!playing.! ! ! ! !
63.!!My!past!failures!make!it!hard!for!me!to!believe!in!
myself.!
! ! ! !
64.!!I!am!distracted!when!things!are!going!on!around!me.! ! ! ! !
65.!!I!have!problems!organizing!my!tasks!and!activities.! ! ! ! !
66.!!I!misjudge!how!long!it!takes!to!do!something!or!go!
somewhere.!




Appendix H. Hotel Test instructions 
 
Hotel Test Administration Instructions 
 
While the mother is out of the room, please set up the table in accordance with this picture 
(**5 tasks should be switched around table each time**): 
 
*Make sure the clock is not blocking the camera’s and researcher’s line of vision (we put the 
clock on a separate table). 
 










       
Mother 
 
Walk mother into the room and have her sit in the chair in front of the desk. Read to 
mother the following instructions: 
 
Say to participant: 
“In this task you have to imagine that you are working in a hotel. Your manager is keen for you 
to try each of these five everyday activities during the next 10 min so that you can get a ‘feel’ for 
the work—and make an informed estimate of how long each would take to complete. Your main 
job is therefore to try to do at least some of all these five tasks over the next 10 min. There are 
five main tasks to do. Each of the tasks may well take longer than 10 min to complete on its own 
so there is no way that you will be able to complete them all. The most important thing is to 
try and do something from each task—spending as much time on each as possible within the 
total time available." 
 
“The different tasks include: 
 
Writing out customer bills.   
This list has all the charges which need to be billed to each customer.  You need to search 
through the list to find all the charges for each customer, and write them on the bills. 
(demonstrate a little of the task) 
 
Also, I would like you to sort the money from the charity collection. 
Some of the coins are foreign, so they need to be separated out.  Then the United States coins 
need to be sorted into the bank bags, with $1 in each bag. 
Name!Labels! ! ! ! ! ! Clock!
!
!
Hotel!Leaflet! ! ! ! ! Playing!Cards!
!
! 78!
(demonstrate a little of the task eg. separate a few of the foreign coins) 
 
I would like you to you proof-read this new leaflet for the hotel. 
The typist keeps typing letters twice, by accident, like this - 
neww menu 
You need to read through the text and circle any mistakes you find using this pen. 
(demonstrate a little of the task and read through the first few lines until you get to the first few 
mistakes ie. arrea and thirrty) 
 
I would like you to sort out this pile of cards into 3 separate packs please. 
The cards get mixed up in the Casino and we need to make sure that we have whole packs. 
Please make sure the cards are in order (2, 3, 4, and so on up to Jack, Queen, King, Ace) and in 
the correct suits (Hearts, Clubs, Diamonds and Spades). 
(demonstrate a little of the task) 
 
And also, please sort these conference name labels into alphabetical order, according to 
their last names?” 




“Please explain to me what you are supposed to do for each task and what your goal for the 
overall test is.” 
•! Only continue if s/he understands the main goal - to try and do as much as possible from each of 
the tasks within the 10 min available. 
 
“The test will start at 11 o’clock and run until 10 past. The clock will be covered, but you 
can check the clock whenever you want.” 
 
•! Show participant the clock. The cover is just so that the tester can see when the participant does 
this. Set the time to 11 o’clock (in practice it’s easier to set the time beforehand and only put the 
battery in when ready to begin the test.) Start your stopwatch at the same time. 
•! Sit out of view of the participant and note down the time at which activity started and stopped, 
and the number of times that the clock was consulted.  
•! If after 5 min of the test, a participant is still engaged in the first task attempted, s/he is to be 
given a reminder of the primary aim of completing something from each task. No further 
prompts should be given.  
 
“Keep working until I come get you.” 
 
After 10 minutes: 
“You can stop now. Please tell me again what you were supposed to do for each task and 
what your goal for the overall test was.” 
“Now please tell me what your strategy was to get through each task as well as what your 
strategy was to get through the overall test.” 
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•! Record their responses. 
•! Scores are the number of tasks attempted, and the time deviation. 
•! Score whether or not the task was accurately attempted (correct charges written on bills, name 
tags alphabetized correctly, $1 in each money bag, errors in leaflet correctly IDed).  
•! Score # of items completed within each task (ex. # of charges correctly written on the bills, # of 
name cards correctly alphabetized, # of money bags correctly sorted, # of correctly identified 
errors in the leaflet (omissions and commissions), # of cards correctly sorted). 
•! Placing of test items is randomised across Subjects (ie. so that not all subjects start with the same 
test   eg. the one that is always on their right) 
•! Save the materials that were written on (you can reuse the pieces that were not written on and 
just replace the ones that have been) 
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